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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
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Art Unit: 1756 

DETAILED ACTION 

Claims 1-48 are pending. The 35 U.S.C. 1 12, second paragraph rejections are withdrawn 
in view of Applicant's amendments. 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the English language. 

2. Claims 28-30 are rejected under 35 U.S.C. 102(e) as being anticipated by US# 6,294,295 
to Lin et al. 

Lin teaches a phase shifting mask to compensate for side lobe problems. Lin teaches that 
the mask is formed on a transparent substrate, such as quartz. A patterned layer of first 
attenuating phase shifting materia! provides a 180 degree phase shift. The transmittance is about 
5% to 7% and the material is MoSiON, which refers to attenuating materials such as 
molybdenum silicide, molybdenum silicon oxide, or molybdenum silicon oxynitride. A 
patterned layer of opaque, or light-obstructing, material defines rims 1 19, as shown in Figures 4 
and 5 (col. 4, lines 25-45). The opaque layer is made of chrome. The opaque chrome layer also 
defines second rims 121 of second attenuating phase shifting material surrounding each of the 
second holes 120. The transmittance of the attenuating phase shifting material can also be 
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around 10 to 20% (col. 2, lines 44-53). Therefore, Lin teaches a layer of transparent material, a 
layer of light-obstructing material, and a layer of attenuating phase shifting material located 
between the layer of transparent material and the layer of light-obstructing material. Figures 4 
and 5 show that these layers are patterned to form transparent holes 118. The figures also show 
light obstructing frames or rims 119 and 121 that surround the transparent holes. These frames 
or rims have a transmittance of 5-7% or 10-20%, so they are light-obstructing or partially 
transparent. In addition, that opaque background can also be construed as a frame. Therefore, 
Lin teaches the limitations of claim 28. As shown in Figure 4, the contact-hole-with-partially- 
transparent-frame features in the middle and in the corners are surrounded by other contact hole 
features that also have partially transmissive frames. These partially transmissive frames are 
covered by opaque patterns, as shown in Figure 5. The opaque patterns have corners. Therefore, 
Lin teaches the limitations of claims 29 and 30. 

3. Claims 37-39 and 47 are rejected under 35 U.S.C. 102(b) as being anticipated by US# 
5,447,810 to Chen etal. 

Chen teaches forming scattering bars to prevent optical proximity effects. Proximity 
effect adjustments depend on the width of the bar and the distance that the bar is disposed from 
the feature edge (col. 4, lines 3-6). Chen teaches designing the scattering bars by first selecting 
an optimal separation distance between the scattering bar and the isolated edge. Then, the 
optimal width of the scattering bar is selected while utilizing the selected optimal separation (col. 

4, lines 22-30). Chen teaches that optimal separation is determined by empirical methods (col. 6, 
lines 53-55). Once it is determined, the width is selected. Table 2 shows measured critical 
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dimensions at different defocus settings for varying scattering bar widths (col. 8, lines 65-70). 
Therefore, Chen teaches providing sets of dimension data representative of mask patterns. The 
table shows features A, C and D with the scattering bars. Because the dimension data is 
measured for various defocus settings, Chen teaches that for each set of dimension data, 
calculating feature dimension data as a function of optical conditions (as the defocus setting is an 
optical condition). Chen teaches that the criteria for an acceptable bottom critical dimension 
(CD) is +- 10% of the target CD and an acceptable top CD is 1/3 of the target CD (col. 9, lines 
10-20). The CD measurement for feature C at a defocus of -1.5 microns was not in an acceptable 
range, so no CD measurement was given in the table. CD measurements that are acceptable are 
given in the table. Therefore, Chen teaches for a desired optical condition, the sets of dimension 
data are identified that have feature dimension data within desired limits. In addition, Chen 
teaches that from these determinations, an optimum separation of a scattering bar from a feature 
edge is determined to be 90% of the critical dimension with a width of 0.2 microns (col. 9, lines 
63-70). Therefore, Chen teaches claim 38 and 39 limitations. In figure 8, Chen teaches that the 
scattering bars each have four corners, which form corners in the opaque background. 
Therefore, Chen teaches that the dimension data defines opaque corner structures. 

Claim Rejections ^ 35 USC § 103 
4. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 1-11, 23-26 and 31-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US# 6,294,295 to Lin et al. in view of US#5,447,810 to Chen et al. 

Lin teaches the limitations discussed above in paragraph 10. The contact hole as shown 
in Figure 4 is a rectangle. The opaque chrome layer is located above the partially transmissive or 
light obstructing frame or rim, therefore, Lin teaches that the light-obstructing frame includes an 
opaque frame that surrounds the transparent hole. 

Lin does not teach that the mask has a partially transmissive assist feature or that the light 
obstructing frame is located between the transparent hole and assist feature. Chen teaches a 
mask providing increased depths of focus and minimal CD differences by using a mask with 
anti-scattering bars. In Figure 8, Chen teaches contacts D and E each having an anti-scattering 
bar (col. 11, lines 40-45). The anti-scattering bar has the same transparency as the contact, that 
is, they both allow light to pass through during exposure. The shaded area on the mask 
represents the opacity on the mask. The anti-scattering bars are non-resolvable, and therefore, 
sub-resolution (col. 11, lines 50-55). Therefore, Chen teaches a transmissive assist feature, i.e., 
the anti-scattering bar. As shown in Figure 8, Chen teaches that the anti-scattering bars 215 and 
216 each surround an opaque frame. The opaque frame surrounds the contact hole. Therefore, 
Chen teaches a light-obstructing frame located between the transparent hole and assist feature. 
The assist feature is a frame that surrounds the opaque frame, therefore, Chen teaches claim 4 
limitations. Also, as shown in Figure 8, Chen teaches the claim 5 limitations that the opaque 
frame is made of opaque material that forms a background that surrounds the assist frame. When 
scattering bar 216 is construed as a transmissive assist feature, scattering bar 215 is a further 
transmissive frame. An opaque frame is located between the contact hole D and bar 215. Chen 
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teaches opaque and transparent features, while Lin teaches opaque, transparent, and attenuating 
layers. The additional attenuating layer of Lin will cause the bars 215 and 216 to be partially 
transmissive, instead of transmissive. Also, the attenuating layer of Lin will be located between 
the bars 215 and 216 and the holes D and E. Therefore, the limitations of claim 1 1 are met. 

Claim 23 adds the limitation that opaque corners are located between the sub-resolution 
bars. The mask of Chen includes an opaque background. The scattering bars each have four 
corners, which form corners in the opaque background. Therefore, Chen teaches opaque corners 
located between sub-resolution bars 215 and 216. 

Because the additional attenuating layer of Lin will cause the bars of Chen to be partially 
transmissive, the claim 3 1 limitation drawn to the attenuating phase shifting layer defining sub- 
resolution features is met. The second layer of Lin is chrome and opaque, and therefore prevents 
light from propagating through the attenuating layer. Chen teaches that an opaque background 
or frame surrounds the sub-resolution bars 215 and 216. This opaque layer also defines the sub- 
resolution bars 215 and 216, which can also be construed to be the bar-shaped assist features of 
claim 3 1 . Because the openings in claim 31 are construed to also be the bars, light passing 
through the openings is the same light passing through the bars. The light operatively interacts 
with itself because the light rays are passing through the same opening. Therefore, the 
limitations of claims 31 and 32 are met. Placing bars 215 and 216 of Chen around the hole 118 
and frame 119 forms an opaque frame. Therefore, the limitations of claim 33 are met. The 
rectangular openings in claim 34 can be construed to be some of the transparent holes. That is, 
the transparent holes can be construed to be the three holes 1 18 in the second column of all the 
holes in Lin. The array of rectangular openings in claim 34 can be construed to be the holes in 
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the first and third columns. Since bars 215 and 216 surrounding the holes in the second column 
will be between the rectangular openings in the first and third columns, the limitations of claim 
34 are met. The surrounding opaque background is a patterned layer of opaque material for 
defining the bars, therefore, the limitations of claim 35 and 36 are met. 

The references are analogous art as they are drawn to masks with contact hole patterns. It 
would have been obvious to one of ordinary skill in the art to include the transmissive assist 
features of Chen into the mask of Lin in order to increase intensity levels to achieve optimal 
depth of focus ranges (Chen, col. 11, lines 30-35). One of ordinary skill in the art would have a 
reasonable expectation of success as Chen is drawn to improved exposure of contact hole pattern 
masks and the mask of Lin is a contact hole pattern mask. It would be obvious to one of 
ordinary skill in the art to make the transmissive assist features or frames of Chen partially 
transmissive assist features or frames in Lin as Lin teaches an attenuating (partially transmissive) 
phase shifting layer as well as opaque and transparent layers, while Chen's mask only includes 
opaque and transparent features. The assist features or frames will be attenuating assist features 
and attenuating material will be located between the holes and assist features or frames, because 
of the additional attenuating layer in Lin. 

6. Claim 48 is rejected under 35 U.S.C. 103(a) as being unpatentable over US#5 ,447,8 10 to 
Chen et al. in view of US# 6,294,295 to Lin et al. 

Chen teaches the limitations discussed above in paragraph 11. In figure 8, Chen teaches 
that the transparent scattering bars each have four corners (col. 11, lines 50-55). Chen teaches 
transmissive corner structures, but does not teach partially transmissive corner structures. 
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Lin teaches an attenuating rim type phase shifting mask with transparent, attenuating 
and phase shifting layers as shown in figures 4 and 5 (col. 4, lines 25-45). Lin teaches that 
frames 1 19 are made of an attenuating material. The frames 119 each have four corners. 
Therefore, Lin teaches that the features define partially transmissive corner structures. 

The references are analogous art as they are drawn to masks with contact hole patterns. It 
would have been obvious to one of ordinary skill in the art to use the scattering bars and 
scattering bar calculation method of Chen when making the mask of Lin in order to increase 
intensity levels to achieve optimal depth of focus ranges (Chen, col. 11, lines 30-35). One of 
ordinary skill in the art would have a reasonable expectation of success as Chen is drawn to 
improved exposure of contact hole pattern masks and the mask of Lin is a contact hole pattern 
mask. It would be obvious to one of ordinary skill in the art that the resulting mask would have 
partially transmissive cornered features as the mask of Lin has these features. 

Allowable Subject Matter 

7. Claims 12-22 are allowed. 

8. Claims 27 and 40-46 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

9. The prior art does not teach or suggest sub-resolution assist features that prevent incident 
light from propagating through portions of the attenuating phase shifting material. The assist 
features in the prior art are transparent and there is no motivation in the prior art to form the 
assist features to prevent incident light from propagating through the attenuating material. There 
is also no suggestion in the prior art that shaded serifs (sub-resolution assist features) would 
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work in rim type attenuating contact hole masks. The prior art does not teach or suggest that the 
mask further comprises partially transmissive bars that surround an opaque frame that surrounds 
the sub-resolution bars of claim 23. The prior art also does not teach or suggest that the 
dimension data of claim 39 includes sub-resolution data of opaque features. The prior art teaches 
or suggests partially transmissive or transmissive sub-resolution features, but does not teach sub- 
resolution dimensions of opaque features of the patterns of claim 39. The opaque features in the 
prior art are not sub-resolution and there is no suggestion in the prior art that the masks would 

function if the opaque features were sub-resolution. 

? 

Response to Arguments 

10. Applicant argues that the last Office action uses "light-obstructing", "partially 
transmissive" and "opaque" interchangeable. However, the opaque material of Lin is light- 
obstructing. This does not mean that "light-obstructing" means "opaque." Opaque material is 
always light-obstructing, but all light-obstructing material is not necessarily opaque. Opaque 
materials are part of a subset of light-obstructing materials, however, light obstructing materials 
include more than opaque materials. Light obstructing materials also include the partially 
transmissive material of Lin. Partially transmissive materials do not let all of the light pass 
through; that is, they obstruct part of the light from passing through. 

Applicant argues that Chen does not teach calculating feature dimension data as a 
function of optical conditions. However, dimension data is measured at different defocus 
settings (col. 8, lines 65-70). A defocus setting is an optical condition, therefore, Chen teaches 
this limitation. 
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Applicant argues that Chen and Lin are not combinable as Chen teaches a mask with 
transparent features and does not teach phase shifting or light obstructing layers'. However, Chen 
does teach opaque features and Lin was relied on to teach at least attenuating features. In 
addition, the references are analogous art as they are drawn to masks with contact hole patterns. 

Applicant argues that Lin does not teach calculation of feature dimension data. However, 
Chen was relied on to teach this feature. 

Therefore, Applicant's arguments are not persuasive. 

Action is Final 

11. THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date, of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Conclusion 



12. Any inquiry concerning this communication or earlier communications from the 



Examiner should be directed to Saleha Mohamedulla whose telephone number is (571) 272- 
1 387. The Examiner can normally be reached Monday-Friday, from 8:00 AM to 4:30 PM. If 
attempts to reach the Examiner by telephone are unsuccessful, the Examiner's supervisor, Mark 
Huff, can be reached on (571) 272-1385. The fax phone number for the organization where this 
application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-21 7-91 97 (toll-free). * 
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MARK F. HUFF 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER i7or< 



